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-EXECU:TIVE SUMMARY 


- -USEPA Region III, conducted this Secoqd Five-Year Review (FYR) of the remedial actions 
implemented at Operable Unit i (OU-l)of the Ordnance Works Disposal Areas (ODWJ\) _ _ . 
Superfund Site (also known as Mo:rgm.town Ordn.aiice Works), lo:cated in Morgantown~ - _
-Monongalict County, West Virginia~ The purpose of this FYR was to cietermine ifthe remedial 
actions that have been.implemented are protectjy~ of human health and the environment. The 
review process consisted of the following_ctCtiVIties: notificatfon and involvement of 
stakeholders, review ofexisting and relevant dqcµmeiltatiqn anq data, identification,and review 
of rec~nt and new informatipn, and an_ a5sessmerit pf~ite ~onditfons. - This_report documents the 
review'process and presents the findings, conclusfons, and tecoinmendations~ - - >- 

This FYR concluqes that the remedial actions i!Jl.pleriiented at ou-i' of the OWDA site are :_ 
protective ofhiiman health and the environment' ill the short and fong term. Th~ multi~layer 
RCRA landfill cap was_determilled to be currently effectivein-c<mtaining haZardous-\Vaste' . - _, 

_-- __ materials, th~ tr~atment wetlID?:d-ponds appeared to I;>e functioning as intend~d_; an4 s~t~i~cess· 
- restrictions were -found to be functional. Iristitritional 9ontrols ensuring long term protectiveness 
h~ye bt'fon developed and have b_een :fully~implemented since the first FYR. - , _ 
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FIVE YEAR REVIEW SUMMARY FORM 

SITE IDENTIFICATION 
SITE: Ordnance Works Disposal Areas Superfund Site 

EPA ID# WVD000850404 
Region: III I State: West Virginia I City/County: Morgantown/Monongalia County 

SITE STATUS 
NPL Status: Final I Remediation Status: Complete 
Multiple OUs? Yes I Construction Completion Date: 9-09-2003 
Has site been put into reuse: Yes 

REVIEW ST A TUS 
Lead Agency: USEP A 
Author name: Christian Matta 
Author Title: Remedial Project Manager, USEP A Region III 
Review Period: 9/2006 to 8/2011 
Date(s) of site inspection: May 25, 2011 
Type of Review: Post-SARA IReview number: 2 
Triggering Action: Signature of First Five Year Review 
Triggering action date: 9-18-2006 
Due date: 9-18-2011 
ISSUES 

No issues affecting protectiveness of the remedy were identified during this Five Year Review. 

Recommendations and Follow-up Actions 

There are no recommendations or follow-up actions associated with this Five Year Review. 
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GPRA Measure Review: . 

As part ofthis Five-Year Review the GPRA.Measures have also been reviewed. The GPRA 
Measutes arid their status_are provided-as follows: · 

Environn1ent11I Indic~tors: . .. 
Hut!tari.Health: Current Human Exposure Under Control (HEU_C) · 

Groundwater Migi'aticm: Contaminated Ground Water Migration U~der Control (GMUC) 

Site-'Wide~O: .. . . . .. . . 
. TheSite was determined to be Site.:Wide Ready for Anticipated U~e (SWRAU) on 
·, September 28, 2007. · · · 

. 

Protectiveness' Statement: 

The PRPs l\ave-irhplemented th~r~medy atOperable Uriit One in· accc)i:dance with the remedial acti6n, . 
objeetives-of the 1999 ROD, and_ it' is curreritiy furictioriing as inten.ded. This Five Year R~view found _. 
that the remedy is_protective of human.health ana the envfronment. ' . . . . .. 

.. ·., ·.. 

-; 

" \ 
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1.0 INTRODUCTION 

The U.S. Environmental Protection Agency (USEPA), Region III, with assistance from the U.S. 
Army Corps ofEngineers (USA CE), Huntington District, and the West Virginia Department of 
Environmental Protection (WVDEP), conducted this Second Five-Year Review (FYR) of the 
Ordnance Works Disposal Areas Site (OWDA or Site), pursuant to the Comprehensive · 
E11vironmental Response Compensation, and Liability Act (CERCLA), Section 12l(c), National 
_Ojland Hazardous Substances Contingency Plan (NCP)Section 300.400(f)(4)(ii), and OSWER 
Directives 9355.7-02 (May 23, 1991), 9355.7-02A(July 26, 1994), and 9355.7-03A (December 
21., 1995). The. Comprehensive Five-Year Review Guidance, EPA 540-R-O 1-007 (USEPA; · 
2001), was consulted in preparation of this FYR.. This is a post-~uperfund Amendments and 
Reauthorization Act of 1986 (S.t'.\RA) remedial action~ enforcement-lead response action, 
statutory review .. The triggering action for this statutory review is the signature date of the First 
Five Year Review, Sept~mbei" 18, 2_006. . · 

This_docriment Will become part of the site file and is the Second FYR for the OWDA site._ This 
review evaluated the OU-1 remedial measures at the OWDA. The review process consisted of 
the' following activities:. (1} notification and.involvementof stakeholders, (2) review ofexisting 
·and relevant documentation and data, (3) identification and.review of recent and new 
information, and (5) an assessment ofcurrent.site conditions. ·:. . ' _, ., . . 

.. - .' 

This rep,0rt presents the methods, findings, conchisions, and recommendations for the FYR of 
" 

the 
former OWDA. The purpose of the FYR is to ensure that a remedial action remains protective of 
hllinrui health and the~erivironrrient and is functioning as designed. 

- ' . 

USEP A and USACE prepared this FYR report pursuan~ to CERCLA Section 121 ( c) and the 
NCP, 40 CFR 300.43q(f)(4)(ii). - 

'l -~ - • • • • • • • • . . 

CERCLA §121(c) states the following: 

Ifthe President sezecf~ a remedial action that results in a~y hazardo~s substances,-_ 
pollutants, or- contaminants remaining at the-site, the President shallreview such
refnedial action no less 'often than each five years after the initiation ofsuch remedial 
action to assure that human health and the environmeni are being protected by the 
rem:edial actidn being implemented. In-additiOn, ifupon such review it is the judgment of 
the President that action.is appropriati.atsuch site in accordance with sectiQn {104) 
{ 106), the Presidents hall take or require such action. - The President shall report to the 
congress a list offacilities for which such review is required, the results ofall such 
re~iews, and any actions taken as a result ofsuch reviews. 

USEPA interpreted this requirement further in NCP, 40 CFR 300.430(f)(4)(ii) as: 

!fa remedial action is selected that results in hazardous substances, pollutants, or 
contaminants remaining at the site above levels that allow for unlimited use and 
unrestricted exposure, the lead agency shall review such action no less often than every 
five years after the initiation ofihe selected rem~dial action. · · 
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f.1 Purpose of Review 

The primary purpose of this FYR was to evaluate whetherthe response actions_undertaken at 
OU-1 are func'tioning as intended and remain protective ofhuman health and the environment. 
Another objective was to-identify and provide recommended remedies for any issues of concern 
associated With:!he implement~q response actions. Section 121 ( c) of CERCLA, as amended by 
SARA, and- §300.43_0(f)(4)(ii) of the NCP mandate that a post-SARA remedial aqtiort _be 
reviewed ·no l~ss often than every fiv~ years after initiation of the rerp.edial action at sites where 
hazardous 'substances, pollutants, or_contaminants reinain at levels above those that allow for 
unlimitequsean4·11D:festncted exposµre. This is the Second FYR for the 0\\Tl)Asite. 

-1~2 SiteQ.veririew • 

The OWDA is p(}.11 of_the f~riner Morgantown Ordnance Works-'(MOW), and is-located 
approximately oh~ mii~ _southwest of the city of Morgantown, WestVirgin_ia,·along t4e west 
bartk:of the-Monm1gahefa River (See Fjgure 1 ). -:rhe OW.DA is often referred to as"the_MOW. 
The property, on whiCh OWDA islocated consists of apprpximately 670 acres. -It is currently 

-owrted-liy_Morgantown ,Jndtlstrial.Park'(MIP), a·'coirimercial and industrial ;complex. For the 
pillposes of envitonffiental investigation arid remediation, OWDA is made·µpofthree segments: 

. . . ' - . . - .. . . . 

1) OU-1 encompasses a small portion of the MOW formerly used for disposal of tar and 
other wastes; _ - _ 

__ 2) Twofracts-oflandcurrently owned and operated by Crompto1f Corporation _
(purchased froµi General Ele~tric (GE) Company in 2003). The tracts are known as 
the Nortfr~lal).t and .South Plant. Crompton/GE properties are not covered under the 
Stipetfuri_d--Program,. ~ut_are covered by Resource Conservation Recovery Act 

-·_ (RCRA) Corre~tive A.ctfon authorities. __ , - _ _ 
3) Op~rable'Unit2 (OU-7) covers ali other pruts.ofMIP, illdudfog ab,artdoned MOW 

production are~s~:never used parts of the property (uildevelbped woodlands), and 
cfurently leased' parcels. · - - 

1.3 Cufr~'iit Status ofOperable Units 

All OU-1 remedial.action work-hJ!s been completed as•part of the overall requirements of the 
Administrative Or4er for R~medi~l Design and RemedialAction, Docket No~ III-90-27-DC, 
signed by USEP A .on June 20, 1990. The named Respondents ate Rockwell International 
Corporation, Olin Corporation, GE,_Specialty Chemical~ Inc.,-and Morgantown In_dustrial Park 
Associates, Limited Partnership (MIPA). 

OU.,.2 encompasses the e~tire northe~ portion of the site which was used_ for cnemical 
manufactufing arid is currently known as the Morgantown Industrial-Park. OU-2 is not included 
within the -site's NPL boundary. -OU-2 addressed the remainder ofthe property, not including 
the curreritly active.Crompton/GE Facility, and was completed through a removal action 
performed in 1997 that included the following actions: 

'• 
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• Removal of water/debris from on-site sumps and pits; 
• Off-site disposal of soils/sediments; 
• Backfilling and re-vegetation of excavated areas; and 
• Elimination of physical hazards. 

USEPA has indicated that it does not expect further CERCLA responses for OU-2, as 
documented in the OU-1 ROD: 

"EPA does not anticipate further CERCLA response actions within OU-2 of the OWDA, 
expansion of the NPL listing to include OU-2, or issuance of a ROD for OU-2. Although 
cleanup ac~ions deemed necessary by EPA at the GE properties within OU-2 will likely 
occur under RCRA, the Agency has reserved its right to perform or require CERCLA 
response actions in connection with such properties." 

Since all of the contaminated material was removed, no operation and maintenance (O&M) of 
OU-2 is required. 

2.0 SITE CHRONOLOGY 

TABLE 1 
OWNERSHIP CHRONOLOGY 

1940-1945 1962-1978 
E.I. Dupont de Nemours under lease to Purchased and operated by Morgantown 
U.S. Government produced hexamine from Ordnance Works, Inc. Leased to 
Ammonia and methanol Sterling/Rockwell. 1964, Borg Warner 

purchase 
1945-1950 1978-1982 
Sharon Steel and Heyden Chemical leased Purchased and operated by Princess Coals, Inc. 
property for coke plant and 
ammonia production 
1951-1958 1982 
Olin Mathieson leased property and produced Purchased Morgantown Industrial Park 
ammonia methyl alcohol, formaldehyde, Associates (MIPA), Limited 
hexamine and ethylene diamine Partnership 
1958-1962 1982-Present 
Facility remained idle Operated by MIP A 
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Table 2 

REMEDIAL ACTIVITIES/EPA DOCUMENTATION CHRONOLOGY 


1981 
PCB Site Discovery. Two lagoons used for 
chrome plating waste disposal were 
excavated and disposed of by Rockwell Int'l 
1982 
October: State Site Investigations 
Sept: Preliminary Assessment 

1983 
April: USEP A Region III Field Investigation 
Team (FIT) site inspection and 
sampling of aqueous and soil sediment and air 
samples 
1984 
May thru June: PCB-containing drums 
disposed. 
July: USEP A Region V FIT Team site 
inspection 
1986 
June: Site added to National Priorities List 

1988 
Rl/FS completed. 
March: First ROD - selected cleanup actions 
for the disposal area of the plant, OU-1 
1989 
June: Superfund Program Draft Proposed Plan 
Sept: Second ROD 

1996 
Sept: USEP A executed Consent Order for a 
Removal Action with the PRPs for 
OU-2 
1997 
March: Treatability Studies for 
Bioremediation. Focused FS for OU-1 
June: Removal Action complete for OU-2 
1998 
Sept: Focused FS approved by USEPA 

1999 
June: USEPA issues Proposed Remedial 
Action Plan identifying a new remedy for 
OU-1. 
Sept: Third (final) ROD 
2001 
September: Implementation of the Remedial 
Action for the 1999 ROD. 
Feb: Final Design approved 
2003 
July: Construction effectively completed 
September: Final Inspection 

2006 
First Five-Year Review 

3.0 BACKGROUND 

This document details a FYR conducted for the OWDA in Morgantown, West Virginia. The 
purpose of the FYR is to evaluate whether the response actions and original performance 
standards remain protective of human health and the environment. USEP A is the lead agency 
and decision-maker for OWDA. USEPA in consultation with the USACE and WVDEP 
conducted the FYR and prepared this report. 
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3.1 fhysical Characteristics 

The OWDA is located in Monongalia Cmfnty, West Virginia, on the west bank of the 
Monongahela: ~ver approximately one-mile southwest ofthe city of Morgantown. The site lies 
within the Appalachian Plateau Physiographic Province of northern WestVirginia. The 
topography surrounding the site is rugged and dominated by the Chestnut Ridge - along 
anticlinal mountain in the Allegheny Mountain Range· located seven miles east of Morgantown. 
At the OWl)A, the elevation of the gr()und surface in the areas,inves~igate.d ranges from 975 feet 
above mean sea level (MSL) to 1010 feet above MSL. The Monongahdci Riv~r is adjacent to the 
site at 825· feet ll.bove MSL, with a. fairly steep cliff separating the river from the waste disposal 
area and former drum staging·area. All surface fUI\Off drainsto the river, The actual land surface 
of the site has been altered by such activities as waste pond excavations, backfilling, removal of 
soil, and grading. Drainage swales that discharge both. storm and st,uface water from the site 
extend beyond the fenced perimeter and ultimately discharge·to the Monongahela River. The 
regional grotindwater flow direction is also eastward towards the Mono~gahela River 

3.2 Land ·use and:Resource Use 
. .. 

The original MOW property consisted ofapproximately 849-a~res with the current site of 
approximately. ,670'"acres 6wned by MIP A, approximately 24.:.acres oWfied by Monongahela 
Railway Company:(an.active railroad), ·and approximately 120~acres o\¥i}ed by various private 
companies or indiviqllitls. MIPA operates the site as a commercial an<:l industrial ·complex by 
leasing property to vanous companies, and plans.to continue to do so: Within one-mile of the site 
are several residences, one kllown private drinking water well, naturalwetlands;livesfock 
grazing areas, 'a junk yard, and Crompton employees located at the South. Plant 

The landfill, treatment wetlands, and several shallow monitoring wells are within a fenced area 
with locked gates. A synthetic membrane· cap was constructed over the former·OU-1 landfill area 
in 2003. Ten groundwater monitoring wells existarotµid the capped area. Occasionally, a local 
resident's cattle escape from private pasture lands a:n:d graze in and around the swa:Ies and former 
lagoon. area. l\.1IPA empfoys a site superintendent who checks the ,property on a.daily to'weekly 
basis. The landfill and treatment wetlands are.a is ri:ot a likely c:nididate for redevelopment and 
institutional controls are in place preventing residential development In 0 U-1. · 

3.3 . History of Contamination 

The property where.t}ie ·owDA is located has been occupied and used for a variety of chemical 
production and inciustrial. operations since the 1940s. Begiruiing in October 1940, the property 
was operated byE. I. DuPont de Nemours anq Company (DuPont) Urider contract to the U.S. 
Department of war (now peparti:nent of Defense (DoD) ). DµPo:µt produced 
hexamethylene.tetramine (i.e. hexamine) from ammonia and methanol .and small amounts of 
"heavy water". The waste products resulting from the coal-burning manufacturing process of 
ammonia and methanol were sulfur and light .oil (75-percent toluene arid benzene). The primary 
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on-site disposal;area was the landfill in the southerQ. portion of the facility, whfoh was later 
designated·as pfilt of OU-1. In 1946, Sharon St~el operated a coke plant and Heyden cli.emical 
opera.ted an ammoni~ production facility. Beginning in 1951, Mathiesdn Chemical Corporation· 
(now Olin Corporation) produced ainmon.ia, methyl ·alcohol~ folllJ.ald.e}iyde, hexamine, and · 
ethylene diamine' at the site. Blue catalyst pellets thatwere.used in the production ofaffimonia 
were disposed on·the'ground surface throughO:ut the.site: 

.. · The, U:S. Government solci the property in l962 th Morgantown Ordnance Works, Inc. This 
private ~orporation leaseq a portion of the sjte to Sterling :Faucet; RockwelI'Intem..ational 
acquii;-~d alfassets ·of Sterling Faucet in 1968 and· in 1973 the two cbmpanies ll)ergeq. · · 
Rockwell/Sterling:,operated a chrome-platitig facility until 1976. Rockwell pad ~onstructed two 
lagoons adj~cent to the-existing landfill !O dispose ofchrome-plating wastes/ Princess Coals, 
Inc., acquired the property from MOW, Inc., in 1978, but did notactlvely.lease or ope.rate a 
cheniicalproduetion facility: ·The MOW property was acquiredfrom Princess Coals by a gro:up 
'of private individuals in 1982 that became Morgantown Indu~trial Park, Inc. and subsequently 
changed,its name to Morgantown Iridustrial Park Assodates~ Limited Partnership (MIPA). . 
MIPAcontinues to lease parcels to commercial businesses located.in the industrial park.'·· 

. .·- ' \ . . . . ' .. 

In 1964; · We~tcmcChemic~ Compariy, Irie., .had pur¢h~ed cert~ill parcels ·of property~ from· th~ 
indu~trial park and began~operation ofan organkthemical.prqductionfacility. Weston was later 
acquired by Borg~Wamer Chemical Corporation. In 1988, OE purchased· the stock of Bo.rg"' 
Wainer Specially Chemicals; Inc., and the name was subsequently changed to GE Specialty 
Chemicals;Inc. (the North and South Plants). This 62-acre GE facility became Crompton 
Corporation in· August 2003 ~ The Crompton facilities .ar~ current_Iy ·active, although GE 
Chemical has an agreement with USEP A to remediate under RCRA Corrective Action · 
authorities. . · ··. 

The northern 'section of OU-1 was an abandoned, inactive landfill that was estimated to have a . . 
. fill depth of 20 feet below-'ground-surface (bgs) at ifri°thickest location. No records exist on the'· 
. quantities 'or types·of material disposed .of inthe la.Q,dfill. ~yewitness reports an:d dfreet ·. . . ' . 
ob~ewatio~s revealed that the '.landfill contains constru~tion debris~ slag, <'!sh, and·cataJyst pellets. 
Leachate from the landfill drained to the northeast irito an existing wetland. The wetland .drained . 
directly to Swale3, which eventually discharged into the Monongahela River. The sediment 
'layer of both the wetland and the upper portion of Swafo 3 were dete~mined during the pre- ·· 
design sainpling event to have been impacted by heavy metals. · 

3.4 Initial Response 

· , As a res~l(ofthe 6herhical and industrial activities that occurred during the property's history; . 
hazardous substances were generated, stored, arid ultimately disposed of ori the southerri p~rt!on 
.of the industrial pa~k, thereby cr~ating~a landfill. This disposal area b~came knoWI1 by USE PA · 

·.as OU:-1. OU-1 is a roughly six-acre site located approximately O.;>miles south of the original 
main plant area and ind~des: (1) a Landfill, (2) Lagoons, (3) a ''scraped area" used for shallow 
disposal of wastes, (4) a drum staging area, and (5) several str~ams with associated wetlands. 
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Studies and remedial activities at the disposal site began in 1981. ·Oils, some contaminated with 
various levels ofpolychlorinated biphenyls (PCBs) froni abandoned transformers used during ·the 
industrial activities at the OWDA, were stored in approximately 38 drums at various locations in 
the vicinity ofthe landfill/lagoon: area. In addition, :transformers and switch tanks, some of · 
which contained no IiqU:id reservoirs but were contaminate<l with PCBs, were discovered on the 
OWDA. A portion of the former Lagoon Area was excavated in 1981 to address metal-plating·. 
wastes disposed in tWo surface impoundments by Rqckwell between 1970 and 1976. During this 
removal action, :miscellaneous wastes including coai tars were observed in .the lagoon. The site 
was first inspected by the,USEPA Region III Field Investigative Team (FIT} in April 198.3: The 
oiJ.;.containing diums and carcasses·were removed and qisposed ofin 1984. A follow.:.up 
inspection was performed by the USEPARegion IllFIT in July 1984. The area referred to as 
OU-1 was proposed forindusion on USEPA's National Priorities List (NPL) on October 15, 
1984 (47 FR 58476). USEPA divided the site into two areas or Operable Units: · 

(a) ou~1 
• 	 InaCtive landfill 
• 	 Two lagoon~ and surrounding impacted area 
• 	 A'~craped ~ea'used for.shallow waste disposal, 
• 	 F orm¢r driun staging area 

(b) 	 OU-2 
• 	 All former chemical-manufacturing areas excluding the currently active 

. Crompton/GE facility;. 
. 	 . 

Final listing on the NPL occurred on June 10, 1986 ( 48 FR 40674). the named Potentially 
Responsible Parties (PRPs) were RockwellJntemational Corporation, Olin Corporation, GE, and 
M~. 

The RI/FS was co~pleted in 19S8; ;As part of the .1988 Rl/FS report; USEP A prepared an 
Endangerment Assessment (EASfor the OWDA, but Ecological_Risks(e.g., the threats to 
organisms in the streams and· \.Vetlarid) were not evaiuated at thattime: ·Sampling events ·on the 
property during the Remediallri:vestigation (RI), the Phase IT Interim Design Tasks, anq 
Feasibility Studies (FS) occurred in various phases between· 1980 and.1998. Sampling included 
grotindwater, surface and subsurface soils, surface water, and sediment. 

3.5 	 Basis For Taking Action 
. . 

As part of the 1988 RI/FS report, USEPA prepared an EA for the OWDA in order .to identi.fy and 
define possible existing.andfuture humari health risks associated with exposure to the 
contaminants present lnthe various media at OU-1. The surface.and subsurface soils, surface 
water, and sediment of OU-1 were all impacted to varying degrees by organic and inorganic 
c,ontaminants. RI test pjts in the Scraped Area revealed cinder-like backfill material, blue and 
black catalyst pellets, and yellow solid material. 

.u·SE,PA considered th~ impact of site.:.related contamination on human health.for both present 
. and future potential exposure pathways and concluded that OU-1 presented ari unacceptable risk 
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to human health from soil and sediment contamination. GrQundwater wa~ not found to present 

an unacceptable risk. There were no· M CL exceedances in either the 1986, 1987 or 1998 

groundwater sampling events. The groundwater was not used as a drinking \Vater source. 


-	 .. ' 

Additional borings in the Scraped Area exposed visible tar from ground surface to a depth of 

eight-feet below groun&surface (bgs) and detected conc~ntrations oftotal 'carcinogenic 


·Polynucl~ar Aromatic Hydrocarbons (cPAHs) ranging from 94 parts-:per-million.(ppm) to 36,000 
ppm. Some.elevated levels of inorganic contaminants were detected: in the· 1988 RI but were not 
detected iil.the scrape<;! area during the 1996 Phase II Interim Design Tasks .. F~her 
investigation dtiring the Phase II Interim Design Tasks indicated cP AH concentrations ranging 
· froni 3 .2 to 30,000 ppm, .liowever, the inorganic contaminants detected during the 1988 RI were 

again not noted. · · · 


In August 1998, foJlowing a review of the 1988 RI data, USEPA's Biological Technical 
Assistance Group (BT AG) concluded that inorganic COJ}tamhia.llts w~re present ih surface water 
and sediments within OU-~1 at levels that are acutely toxic to potentially affected ecosystems. 
BTAG agreed that environmental protectiveness would b,e achieved if inorganic cmnpoun.dsin 
specific drainage areas (swales) were cleaned up to background levels~· There. was no evidence 
that.contamination from the OWDA affected the Monongahela River: · · · · 

4.0 	 OU-1 REMEDIAL ACTION 

As a result of the maimfaeturillg operations conducted at the OWDA~ iu1.zardous substances were 
· generated and subsequently disposed at OU-1. During the.RI/PS-in 1988, it was determined that 
the· surface and subsurface soils, s9rface water and sediment ofOU-1 were all impacted to 
varying degrees by organic and inorganic contaminants such a:s heavy metals and PAHs .. 

. 	 . . 

OU•l is approximately six atres,.is located approximately·O;S miles south of the original main 
. plant area, and was formerly used as a.waste disposal area: ·ou-1 incllides the follo.wing: 

•. 	 Landfill: The riorthemsection of OU.:l was an abandoned, irtactive landfill. 
estimated to have·a fiil depth of 20 feet at its thickest location. No records·exist 

. . 	 . . ,· \ . 

on quantities or types of materi~l disposed ofill'the landfill. Waste materials 
identified on-site include construction debris, slag,· ash, and catalyst pellets. 
Leachate from the original inactive landfill drained to the northeast into an 
existing wetland. 

• 	 LagQcms: Two lagoons, formerly used for cruoni~~plating wa~te disposal between 
197CFan,d 1976, were excavated and disposed of ih an. approved iandfill by 
Rockwell International in 1981. 

• 	 Scraped Area:: This area was used for shallow disposal of wastes. The wastes 
. identified were construction debris, oil-like stained s~il.s, tar, and catalyst pellets. 
ChemiCal analyses of soil and fill material in the scraped area indicated 
concentrations of metals~ cP AHs, and arsenic. . 
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• 	 Drum Staging Area: Drums that were originally scattered throughout the site were 
collected, staged, and sampled in 1984 in the drum staging area. · 

• 	 Streams: Three streams pass through the site. Analytical samples from surface 
water indicated relatively low concentrations of cPAHs, arsenic, lead copper, 
chromium, zinc, cadmium, and mercury, the parameters of concern. H.owever, 
cP AHs were detected at relatively high concentrations at sediment sampling 
locations down-gradient .of the Scraped Area and Landfill. 

4.1 	 OU-1 Remedy Selection 

Three RODs have been signed for OU-I. The remedies described in the 198.8 and 1989 RODs · 
were 'not implemented. The remedy in the 1999 ROD was implemented and IS the focus for this 
FYR. 

4.1.l.: ·1988 Record of Decision 

.·.The remedy selected in the 1988 ROD, onsite incineration and· containment, focused: on source . 
control of soils and sediments contaminated witl{cP AHs and .heavy metals. The remedy 

. required on-site incineration with containment to treat contaminated'soils found in the'former 
Lagoon Area and the Scraped Area, as well as sediments found in the settling zones of the three 
streams down-gradient of the waste managelllerit area. The remedy requiredthe construction of 
a multi-layer RCRA cap on the inactive landfill, required 30...:years of inonitoring and an 

· assessment of impacts of the remedial action to existing wetlands along with wetland mitigation. · 

· 4.1.2 1989 Record of Decision 

· USEPAdetermined that PRPs had .not received notice of the original OUI proposed plan and 
·.opened an additional thirty.:·day co.mment period.for responsible parties to corn.merit on the' ROD, 
Based on comments received during this period, '.iJSEPAconducted a focused FS: in 1989. fo te- · 
evaluate the alternatives described in the March 198$.ROD and to conduct a risk.;based analysis 
of cleanup levels. 

During this analysis, USEP A specifically focused on eight contaminants: cP AHs, arsenic, 
cadmium, chromium, copper, lead, mercury~ and zinc. The focused FS was completed in June 

. 1989. A new ROD was issued by USEPAin September 1989, which selected a "preferred" and 
a "contingency" remedial action for OU-1. The pr~ferred remedy included treatment of organic 
contaminants using bioremediation and the conti11gency remedy utilized soil washing .. 

fo June 1990, USEP A issued an administrative order. requiring the PRPs to implement the 
remedy described in the 1989 ROD. USEPA later agre'edto adopt a less.sttingentdeanuplevel 
for cPAH cleanup, due to a change in the.cancer potency.factor for benzo(a) 'pyrene in USEPA's 
Integrated Risk Information System (IRIS). In March 1997, the treatability studies for 
· bioremedjation were completed. It was determined that bioremediation was not cost-effective· 
and could not meet the cleanup standards set in the.ROD within a reasonable timefr~e. USEPA 
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and the PRPs agreed that the soil washing contingency action was also deficient and a second 
focused FS was conducted in 1997-1998. 

4.1.3 	 1999 Record of Decision 

USEPA issued another ROD in 1999 selecting a new preferred remedy for OU-1 based onthe. · 
.results of a second focused FS. The following remediation objectives were included in the 1999 . 
ROD: . . 

• 	 Eliminate the poterttiar fo; direct contact with organic contaminants in surface and 
subsurface soils ariq sediments that exceed the cP AH Cleanup Standard; 

• 	 Eliminate the potential for direct contact with inorganic contaminants in surface 
and substirface soils that exceed risk-based.cleanup standards established in the' 
September 1989 ROD; · · · · · . 

• 	 Reduce qr eliminate jnorganic contaminants in sediments tothe.cleanup levels set· · 
forthinTable7oftheRob; - . ·. · . · ..· · .. - .··. · .·· · 

• 	 Reduce. the potential for organic and inorganic contaminants in surface and . . 
subsurface soils and sediments to migrate to the groundwater ()r,to.migrate offsite; 

• 	 Reduce or eliminate the threat of direct contact with contaminants ·in -the landfill;·and .- ·. 	 · . -. 
f_ • 	 ,- • • • 

• Reduce or eliminate the threat of migration of contaminants frqm the landfill. 

This new ROD for OU-1 was finalized iri 1999 and included the following actions as part of the 
selected alternative, Alternative 5: · 

• 	 Excavation of all visibly stained tar-like material from the Lagoon Area, S<;raped 
Area, and stream sedirn~nts-and transportation of this visibly contaminated.waste 
material to an off-site' thermal treatmentfaCillty-for ire~tmeilt; . 

• 	 Excavation of all soils contaminated with cP AHs in excess ofthe cPAH Cleanup 
Standard and soils contaminated with inorganic co111p6unds in ex~ess .of the 
inorganic cl~anup standard~ set in the Septembe;r 19~9 ROD from th~ Lagoon 
Area and tlJ.e Scrap~d Area and consolidation ofthis contamin,ated soil foto the. 
existing landfill; · ·.• _·. · · . • . . · . . 

• 	 Excavation of a:ll sediments contaminated with cP AHs in exces-s of the cPAH . 
Cleanup Standards.and sediments contaminated with inorganic compounds above 
backgr9und levels from the wetland area and drainage ,swales 1, 2, and 
consolidation of these sediments into the existing 'landfill; · · 

• 	 Backfilling,re•grading: and re-vegetating the excavations in the Lagoon Area and 
the Scraped Area~-·· . . . . · .. · . . . . 

• 	 Restoration of streams and wetland areas where sedimentwa8 excavated; 
• 	 Const~ction ofa multi-layer RCRA cap over the existiqg landfill; 
• 	 Long'-term moJ;iitoryng of sediment, streams and groundwater;· . 
• 	 Maintenance ofthe.existing perimeter fence; and · 
• 	 Implementation of institutional controls to protect the cap and prohibit residential 

development, recreational use, schools and child care faciljties·: 
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The cleanup standards for the 1999 ROD are attached as Table 6 and Table 7. Neither the March 
1988 ROD nor the September 1989 ROD required actions for groundwater. There was no 
evidence that the groundwater had been significantly impacted by disposal operations .at OUl 
and no unacceptable risks were posed to receptors ofthe groundwater at OUl. Therefore, the 
remedy selected in the 1999 ROD did not include agroundwater remediation component. 

4.2 Remedy lmplementatio.n 

Based on the final ROD; the Pre-Design Work Plan and Pre-Design Investigation Report were 
prepared and submitted to USEP A by Environmental Strategies Corporation (ESC) in August 
2000 and January 2001, respectively.· Upon approval, the PRPs prepared the remedial design to 
guide the con.sfrudion of the remedy, The remedial action specified in the 1999 ROD was · 
divided into two segments in order to expedite implementation. Th~ Tar and Soil Excavation 

-Work Plan was approved by USEP A in July 2001. This allow~d excavation fo begin in . 
September 20Q;l ~hile the cap was. being designed. The. Final Design Report for construction of 
the cap w~ ~ubmit:ted to USEPA in April 200.2. The cap_was not constructed until aJl excavation 
was complete. The work plans for both the replacemep.t arid treatment wetlartds were appended 

. to the Final Design: Report. · · 

ESC served as the general contractor and engineer'for.most ottheremedial actiori. ESC was 
responsible for planning, oversight, reporting, sampling, and-engineering. Seven~on · 
Environmental ServiCes (SES) excavated and reco-ilstructed the swales and constructed the 
landfill ,cap; Kipin Industries was resp.onsible for excavati~n, processing, and ·co.ordinating off
site thermal freatment .of tar and transportation of soil to the landfill. Grant Tower Power Plant 
(GTPP)received and treated the processed tar by using it as fuel. Ecological- Restoration, Inc., 
(ERi) ;designed and .built the treatrµent wetlands and the' replacement wetland. 

4.2.l Site Preparation . 
. . . ' 

SES first cleared and grubbed the area and improved the acces~ road. A tar processing area was 
construded. Large· vegetation was removed from the swales; and trees and stumps were ground 
and mixed into the landfill sub-grade. · - · 

4.2.2 Excavation 

Excavation of tar and soil in the lagoon, swales _and scraped area began on September 18, 2001 
and was completed on August 1, 2002. Tar arid.tar-like inaterjals were excavated and stockpiled 
separately from impacted soils, which were defined as soll that had no visible tar present but 
PAH or metals content sµspected to be above the-_cleaJ1µp standards.- This impacted soil was 
transported to the on.:site landfill for disposal, ,while the tar and far.:like materials were kepton
site for processing .. The excavation area had been divided into cells, and confirmation samples 
were.taken from each wall and floor of the. open cells to determine if the cells were "clean" and 
could be backfilled. If the -cell wa~ not clean, excavationcontinued~ In some cells, excavation 
continued to a depth of nearly 30-feet bgs, due to the discovery of free-phase oil. In the Scraped 
Area, excavation volumes were inore than double the onginal estimate due to construction debris . .•. . 

20 




being e~countered. This material was placed into the landfill, bec~use it did not include any tar 
ortar-Hke material. . 

Free.,.phase oil was discovered in the Lagoon Area in-clay and rock. Approximately 10,000 cubic 
_yards (CY) of soil and shale were excavated down a maximum depth of approximately.30 feet 
bgs. The oil appeared to be trapped within the layers of horizontal shale fractures, occasionally 

- percolating through vertical fractures~ · 

_Two ll10unded areas near the scraped weas wefe investigated. Approximately 5,0 CY of tar was 

found in one of them, and approximately 800 cy:_ofmatetjal was excavated. :Confirmation 

sapipie-s :verified that no additional tar in op.e mound r~quired excavation. No excavation was 

necessary in the other, mound, based on test pits~ Small, isolated pieces of tar from throughout 

the site were processed in the same manner as th~ other tar material. . - .. 


During excavation 'of the three swales, tar :wa5 found o~ly in Swale 1. Excavation doWll,to six

_fe,_¢t bgs-was required to remove the tar~ Swales,2 arid 3 were ex;cavated to adepth -of two-feet 

-bgs. Also, the existing wetland ~t the intersection of Swale 3 and the railroad track was .:-

excavated: This is th_e wetland to which leach~te frorri the former landfil_l dra~ned. Excavation , 

ceased when wall and floor confirmation samples yielded results below cleanup fovds required_ 

by the 19.99ROD. -,, .· - - . 

.·.. : ' 
•'":'" .. 

A.total of approxiri:iately 45,000 CY was excavated, with 40,000 CY placed into the on;.site 
Ja.Ildfilfarid approximately 5,000 CY of tar, tar-like material, and_ coke breeze mixed \\1-itp 
additives shipped to Grant Town Power Plant (GTPP). Ftomthe Scraped .and Lagoqn Areas, 
approximately 27,000 CYwas excavated. About 10,000 CY of sediment was rem,oved from the 
swales. SES removed 3,000 CY as part of the final work area excavatfon: - . 

. . . . . .~ . . 

4.2.3, ._ :i;>rocessing ~fTar and Ta:r-Like Material 

--Tar and tar-like niaterial was stockpiled and mixed with additives to achie~e the nece.ssary · 
· 7,580-BritishTheimal lJhit (BTU) value-arid shipped fo GTBP'for use as a coal waste: synfuel. 
The first shipment was made in October 2001. _T~r processing acti~ities were :coinpl_eted hi July 

_2002 whh the las(ofthe product shipped to GTTP;in August 2002 ..A total of 14,623 ton:Sof 
product was _shipped. · · · · 

4.2.4. Landfill C~p-

During.. the summ~r and fall of 2002, the t;:xisting landfill material and excavated rriateriai and· . 
sediment were,graded,and compacted to meefthe final design COIJ.tOlir. TheJi.nal cover system . 
consisted of ( 1) a v'egetated top cover 24~inc_bes:tliick~ -(2)alateral drainage· layer of~on-woyen' 
geosynthetif filter fabric ·bonded to-both sides,,and.:(~)afow-perin.eability_layer' with ·a 40~nill. 
uppe~- component and ageosythetic clay liner as the lower'.COmponent. -A gas ~ent layer was 
constructed at the highest point of the cap(ridge) and consisted-of a stone trench and,pipe for gas 
emissions. A leachate collection and conveyance system was constructed to collect leachate with 
initfal'Ieachate infiltrati_on collected with. a 4-foch high density poly:.ethylene (HDPE) c~rrugated 
perf6rated pipe and transferred to a 4-iiich HDPE corrugated solid pipe for ultimate ·conveyance 

. . ' 
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to the constructed wetlands. Placem~nt of the final cover system ~egan in May 2003 and was 
completed in July 2003.. Drainage ditches were created around the perimeter of the cap to 
convey surface runoff and silt fencing was installed on the cap's face as a temporary measure 
prior to establishment of vegetation:. Landfill leachate is treated by use ofconstructed treatment 
wetlands that are located below the leachate collection system at the toe of the·landfill.' 

4.2.5 Treatment Wetlands 

A collecti.on system captilres ~y leachate produced within the landfill and funnels it to a series 
of three constructed wetlands (also referred to as Ponds 1, 2 an:d Jor cells l, 2 and 3) .. These 
wetlands were completed.prior to· the landfill cap. The first pond is primarily a settling.basin for 
heavier particulates. It has a limestone bed covered with organic compost. The :leachate flows 
through the limestone, which helps precipitate out any iron. Cattails were established to ensure 
aerobic conditions and dissuade wiidlife from entering. 

. . - ' . . . 

The second pond is com;tructed of a two'-foot limestone bed, two fef'.t of leaf compost mixed with 
crushed limestone, and two feetofwater. Water ent.ers at the surface and flows downward to a 
collection pipe beneath the limestohe layer ..The purpose of this pond is· to allow sulfate-· 
reducing b~ct.eria to thrive, which will reduce zinc and copper concentrations. This p'ond 
requires anaerobic conditions~ therefore it contains rio plants. Ongoing maintenance is required 
to ensure that this pond remains free of vegetation. , 

The third or polishing porid removes any remaining metals and bfochemical oxygen demand 
(BOD) from the leadhate: Thi~ shallow pond was planted.with cattails to dissuade wildiife from 
entering it. · 

After leachate is processed through the final treatment wetland, effluent then drains from the 
wetland area to a:n area directly below the treatmerit wetlands referredto·as Swale .3. Below 
·Swale 3 is a functioning railroad track.with.an existing tile/culvert rurini11g under the track.· After 
exiting the culvert, water ·continues to drain down an embankment~ tOward the river floodplains 
arid eventually to the Mono~gajlela River. . . . 

4.2.6 Replacement W.etland 

Seven-tenths of an acre of existing wetlands was lost in the vicinity of swale 3 as part of the 
remedial action, andwere replaced with 1.05 acres of wetlands along the Mo11ongahela River in 
2002. ' , ' 

4.3 System~ OperaH9n/O&M 

Site O&M.requirements are contained in the Revised Final Operations.and Maintenance/Post 
Closure Plan. This plan includes inspection of the.landfill cover, wetlands, and associated 
drainage systems and sampling requirements for groundwater and treatment wetland.effluent. 
Additionally, sampling qf the treatment wetlands effluent and groundwater is currently 
perfotmed on a semi'-armuai basis. 
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.~.3.1 · Treatment Wetlands Inspectio.n 

·The treatment wetlands were initially inspected e~ery six months during the first two years of the 
O&M period. Presently, the wetlands are being inspected annually. In order for the wetlands to 
oper1:1te as intended, vegetation must be kept out ofPond 2 to maintain anaerobic conditions but 
should flotirish:in Ponds 1 and 3 to ensure aerobic conditions and deter wildlife. 

,·., 

.The·treatrrient vv~tlands continue to be inspected arid maintai~ed to control establishnient of. 
· plants in Pond 2and 'ensure flow through of leachate in _the pond system. Nesting and borrowing 
. animals have been controlled when: possible. The integrity of the treatment ponds system ·has . 
been monitored and has not required modification to date. . . . . ;. 

During the May 2011 · FYR site visit, the ponds appeared to be in good condition, but the effluent 
from Pond 3 appeared black .. This has been attributed to the naturally-occurring manganese that 
has been detected, iri the grqundwater. Ponding of effluent after Pond 3 and a seep indicate that 
the'flow path of.the treatiiu~nt wetlands may be impe.d~d. ~. Eviden9e ~fburrowing from muskrats . 
was~noted.andmonitoring 'for potential. adverse affect~ 'of burrowing on tlle integrity of the 
treatment w~tlands ponds should he· conducted. : Monitoring 'ofthe treatment wetfands should 

· coi#i.nue ~dperiodicmonitoring of the famdfill leachate shoulµ be conducted both prior to the·. 
··treatment.wetlands and after the wetlands to-ensure the treatment wetlaI).ds are performing 
correctly. · · · · · 

4.3.2 'ReplacementWetlands Inspection 

Tli.e mitigatio_n wetland was inspected every six months during the first two years of the o&M 

period. It was first inspected in August 2004 and.is currently inspected annually. 


B~'ginning.~n-2008thePRPs undertook efforts to eradicate invasive plant species fron) the 
· repfacerilentwet1ands·at the request of the EPA and WVDEP .. Personnel from EPA's BTAG . 
have"inspe.cted the replacement wetlands every spring to mark invasive plant species for removal 
dUring normal landfill cap maintenance activities. The efficacy of the invasive plant species 

· removal effort~ has been successful ·and'sh<;mld continue. .· ·. · . · · · 

. 4.3.3 Landfill Inspection 

A landfill inspe~tion chec\<.list W(:\S developed .as part of the original O&M plan and is completed 
during inspedfons along with photo documentation .. InspectiOns currently occur on a semi
annu~l basis:-' puring the May2011 ·pyR. inspection the landfill cap appeared in·good condition 
and did, ~ot have apparent areas.of erosion or areas of distressed vegetati~n. No cracking,and or. 
movement of sutficialsoils· was evident ori ·tlie top of the landfill cap slope. Stonn:..water 

. conveyance, channels appeared in good condition and no obvious signs ofponding water were 
evident throughout. Overall the vegetative cover was robust and well established. 
, < - ' ~ 
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4.3.4 Progress Since Last Five.Year Review 

This is the second FYR for this site. The First Five Year Review determined that the PRPs have 
implemented the remedy at Operable Unit One in accordance with the remedial action objectives 
ofthe 1999 ROD, it is currently functioning as intended and the remedy is protective ofhuman, 
health and the environment in.the short term. EPA identified implementation ofinstitutional 
controls as the one recommei:idation requiring a follow-up action that affected the long term·· 
effectiveness of the remedy.".Implementation of institutional controls was completed on 
September 12, 2006, with the recording of the Environmental Covenant in the office of the Clerk 
of the County Commission ofMonongalia County, .West Vfrginia in Deed Book l327, at Page. . 

557. 

The First FYR report also made recommendations to improve O&M activities such sis addressing 
eroded areas, re-establishing vegetative cover, aJ).d ensuring surface water runoff controls are 
adequately maintained. The PRP group_ addressed the recommendation ·to install movement 
markers on the. landfill slopes and instittite a.11,1onitoring program on May 291\2,007. The'PRP . 
group.had the landfill evaluated tp de~erniine if movement markers were needed ..Based on !Pe· 
report from that evaluation as well aS the evaluation ofthe Interface Friction Test Results done . 

· on the landfill cap liner material during the R~medial Design, it wa~ determined that movement 
markers are not necessary. ·· · " · . 

. . . 

The First FYR also identified an area of distressed vegetation and ero&ion on the landfill cap and 
areas ofponding water.. Ori November 19, 2006, the.PRPs mobilized a contractor to place 
additional topsoil on areas of the landfill cap to address erosion and ponding water. ·Those ¥eas 
were then seeded and fertilized to establish vegetation. No problems were noted in those area$ 
during this Second FYR. On Deceniber ~th and 6th of 2006, re-grading of surface water runoff 
ditches was undertaken to improv~ drainage and control erosion. 

5.0 FIVE-YEAR REVIEW PROCESS 
• <. 

This.FYR consisted of the following activities: the. involvement of stakeholders, the review of 
existing and relevant documentation and data, the identification and review ofrecent and new 
information, an initial assessment of site. conditions, actions taken by the PRPs to resolve 
deficiencies, an inspection, and the preparation of this report. 

5.1 Administrative Components 

This FYR was conducted by USEPA Region III with assistance provided by USACE.Hunt1ngton 
District and the West Virginia Department of Environmental Protection. 

5.2 Stak~holder and Community Notification and Involvement 

Notification of stakeholders of the FYR was performed by USEP A Region III. An 

advertisement was placed in the Dominion Post on Thursday, March 10 2011 ·notifying the 
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public of the preparation of the Five-Year Review Report. A similar notice shall be placed in the 
same paper informing the public'ofthe completed report with a description ofwh~re the report 
can be located. · · 

5.3 Document Review 

Reviews ofrelevantdocuments including RODs, correspondence, and O~M records, were 
conducted as part of this FYR. Remediation levels identified in RODs were also reviewed, and 
Applicable or Relevant and Appropriate Requirements (ARARs) and toxicity factors were 

· checked for updates. · 

The following Site related documents were reviewed for this Second Five Year Review. 

• . March 1988 Record ofDecision for the Ordnance Works.Disposal Areas Site 
• 	 September 1989 Record ofDecision for the Ord~ance Works l)isposaLAreas Site .·.· 
• 	 September 1999 Record pf Decision for the Ordnance Works Disposal Areas Site 
•: 	 EnvfronmentalCovenarit Ordnance Works Disposal Afeas Site, Operable l;Tnit NO. l, 

Morgantown, West Virginia, September 12, 2006 , · · 
• 	 First Five-Year Review Report for the Ordnance Works Disp'osal A~eas Site, September 

18,2006 
• 	 Update. on implementation ofltems identified in the Five Year Review for the Ordnance 

Works Disposal Areas Site, June 25, 2007 · · . 
• 	 November.2008 through September 2010 Quarterly Operation and maintenance Reports, 

Ordnance·WorksDisposal Areas Site, Morgantown, WV 
.. . ' 

5.4 Data Review 

As part ofthe.ongoiQ.g Operation and Ma_intenance activities the treatmentwetlands and 
groundwater· are sampled to.ensure the remedy components are functioninga~,d,esigned. 

. . . . 

5.4.. 1 Wetlands'Efnuent.S-ampling. 

. 
Effluent from the treatment wetlands was monitored quarterly tlu;ough November 2008 after 
which semi-annual sampling began in April 2009 and is ongoing. The effluent must meet 
regulatory criteria established by the WVDEP Office of Water Resources (OWR). Effluent 
samples are analyzed fQr chemical- oxygen demand, total organic carbon, total suspended solids, 
total phenols, cPAHs, cyanide (free an9 total), total and dissolved iron, copper, zinc, ·and 
hardness. 

. 	 . . ,' . 

The effluent is analyzed for semivolatile organic comp~Uilds (SVOCs), and·no SVOC has been 
detected above the Method Detection Level (MDL). Total~ecoverable phenolics levels during 
the review period for this Second FYR were not consistently detected and estimated 
concentratfons that were detected were far below the regulatory criteria of 2.56 ug/L. The 
effluent has remained in the acceptable pH range of 6-9 for all events for both the Second FYR 
periods. Although there are no criteria included in the O&M reports for total suspended solids, 
chemical oxygen demand, or total organic carbon, they are also monitored. The estimated total 
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. cyanide levels during this Second FYR period have been consistently below the regulatory limit 
of 0.005 ug/L. Iron levels exceeded the regulatory limit of 1,500 ug/L on three occasions during 
the Second FYR period and were found to be as high as 3,450 ug/L. The regulatory level for 
both dissolved and total copper was never exceeded during the Second FYR period. Zinc, both 
total and dissolved, have not exceeded the regulatory. levels during this Second. FYR period. 

. . 

Based on this data, it appears th.at the treatment wetlands have adequately treated any leachate . 

· from the landfill since they became established ..· 


5.4.2 .Groun,dwater Sampling 

T9 ensure that the landfill cover is functioning properly and leachate and groundwater 
contamination are not discharging, a monitoring program is· in place. Since December 2006 the 
groundwater moriitoring wells have been.sampled semi-annually. Currently; to monitoring 

. wells are included in this ~ampling progran-r (See Figure 2). The groundwater samples are 
analyzedforSemiVolatile Compounds (SVOCs) and Target Analyte List (T AL) metals. Tables. 

· 3 through 5 and Figures 3 and 4 are attached and indicate. the sample results for this FYR period. 
. ,. -: . , . ,. 

Shallow.·:Monit~ring Wells 

Sample r~sults indicate that SVOGs consistent with coal tar contamination· were detected in 
shallow wells MWl, MW2 and MW6 dunng two of the eight sampling events for this Second 
FYR. Low level concentrations of various SVOC_s were detected in MWl during the November 
2009 sampling event. During the March 2008 sampling event MW2 and MW6. had low level 
detections· for several SVOCs. However, sample results for the 'primary and quplicate samples 
collected at MW6 for the March 2008 sampling event. differ significantly, indicating that these 
results are anomalous. 

Four inorganic c9nstituents were found to exceed the Maximum Contamination Level (MCL) or 
Regional ScreeningLevel (RSL) in shallow monitqriQ.g wells during this ~econd FYR review: 
Arsenic, Iron, M~ganese, and Thallium (See Attad1ed table·:;).· Shallow well MW-1 /contained · 
concentrations ofManganese above the regu.latocy limit'9f 880 ug/L d:uring the September 2007 
and April 2010 sampling event. Shallow wdLMW-:.2 coritafoed Manganese at concentrations · 
exceeding tlie regulatory limit of 880 ug/L during a'll s~plillg events. for this Second FYR. 
Thallilim was also detec.ted in shallow well MW-2 during the November 2006 and March 2007 
sampling events at concentrations exceeding the MCLof2.0 ug/L. Arsenic was detected above .• 
the,MCL oflO ug/L in shallow well MW-4.during.the-Sept¢mber 2007 sampling event. 
Manganese was found to exceed tl:ie regulatory limit of 880 _ug/L in ,shallow well MW-4 c:luring 
all sampling events'. Shallow welf MW.,5 con~ineq Manganese cgnc~nfrations that exceeded the 
regulatory limit of 880 ug/L during the SeptelTiber 2007, September 20.08, April-2009 and 
November 2009 sampling events. ·Shallow well MW-6 confairied Manganese concentrations 
exceeding the regulatory limit of880 ug/L during all sampling events. Thalllum was detected in 
shallow well MW-6 dunng the March 2007 sampling event and in the March 2008 duplicate · 
sample at levels exceeding the MCL of 2.0 ug/L. The primary MW6.sample from. the March 
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2008 sampling event.differs significantly from the d~plicate ~amp)e collected forthe same 
monitoring event As a result the samples from MW-6 for the March 2008 sampling event are 
considered inaccurate. . . . . . 

The detections.of Arsenic, Iron, Manganese,.arid Thallium ·are consistent with concentrations and 
frequency ofdetections. seen during the First FYR period. Background sh~llo_w well MW:-6 · 
coQ.ceritrations of these inorganics and. the fack of increasing trend in concentrations indicates 
th~t the °landfill is functioning as designed and is riot a' significant source of cont_aminatioµ ~o the 
grolindwater. . ' · · · · 

•o.' •• 

. . . 

. Bedrock Wells 

Sampl~ results ind~cate that otp.er SVOCs consistent with coal tar ccmt~ina,tfon w~re d~te~ted)n 
bedrockwells.DGW3R aJ)d.DQW6 during two ofthe eight sampling ~vents for. tp.is Second . 

. FYR. During the September 2008 s~pling event an'.dthe November,2009 SCl.Illpling event 
DGW3R liad]o~-level detections for .several syocs. 'Bedrock weH DGW6: had: Io{v level·.· 
·deteeticms of sevei:al-SVOCs during the Noveµiber 2009 sampling e.vt;nt (See Attached 'fab.le 4). 
. . ., '. ' . . . . ' . ' . ··. .-' . . . . 

The'lowlevel:detectionsofSVO<:;s iri the bedrock monitoritig well~ is consistent.with 
rponitoring resultsJrom the First FYR and are coris1stentwith past production a'nd disposal 
practice~ associated with cmlLtar .. . . 

Bedrock well DGW-3R CQntaiq~d Thallium at concentrations exceeding the MC( of 2;0 ug/L 
duril)g the November 2006 (6.8 ug/L); March 2007 (5.2 ug/L} ~nd March 2008 (6':8"ug/L) 
sainpling events.· Thallium. was i1ot detected during any other round during tliis Secorid FYR,.. , . .,_ . . .. •' . ' . 

Based ori the sampling-dat.afrom this Second FYR, the cap appears to .prevent leaching ~f 
contaminants ii:ito the groundwater. For the ana}yzed pru;ameters (SVOCs and.TAL rii~t~ls), 
there is rio significant increase~iri the fandflll monitorirtg·wells to levels ·above regu.lat.ory'.criteria. 

· Detections 6f some site related co~taminantS°in .the bedrock wells~are not conslstentand do not 
indi~ate cont~inati.on ~s a resl}lt of th~ l@dfllL The c~ricent~ation; of cqnt~i~arlts}letected 
above the respective RSL vahies have not.been increas~ng in an'appreciable manner. The · · 
grotindwateris not used as a drinking water source and the September 12, 20_06:Enviromllental 
Covenant prohibits us~ ofthe groundwater for potable and non-potable purposes. o. · 

5.5 · ·Interviews 

No cornmunity·intervie~s were.conductedas·part_.ofthis Second F,YR. Representativeslrom 
WVDEP·and the PRPs were.present and participated in the Five Year R~view Site Inspection. 
During the inspection.attendees di.scussed issue~ and recommendations refating to, ongoing Site 
activities. The Parti~ipants agreed that-the Operation and Maintenance Plan currently·ii1place 
should be revised to reflect changes in the Operation and Maintenance practices and schedule. 
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5.6 Site. Conditions Inspection 

The PRPs inspect the remedy at OU-1 and sample groundwater and we.t.land effluent in 
accordance with the approved Revised Final Operation and Maintenance/Closure Plan as well 
as the Reyision 1 Remedial Actio~ Quality Assurance Project Plan anithe Revised Fi~al 
Sampling Plan. The inspection results are forwarded to the USEPA an:d WVDEP Project 
Managers (PMs)~ The USACE Hunting District personnel and WVDEP personnel provide 
oversight during site inspections and groundwater.sampling · , 

On May 25, 2011, representatives from USEPA Region III, WVDEP, and USACE Huntington 
District inspected OU~l forthis FYR ..An eroded area was noted in the~craped area vegetative. 
cover. Burrowing animals were noted around the treatmentwetlartds and the flow path ofwater 
leaving the treat~ent we,tlands may be impeded a short distance from the effluent pipe. These 
conditions were noted to the PRPs who took corrective action on: August 16, 2011 by 1) covering 
the eroded area witli soil am:l s.eed to establish vegetation, 2) _assessed the impacts of t}ie 
burrowing animals and determined that the location and number of burrows 'would not cause 
harm to.the treatment wetlands, and 3) addressed the treatment wetlands-flbwpath through the 
remqval of silt to clear the efflµent drainage way. The PRPs have scheduled a follow-up site 
visit to assess the effe,ctiveness of the revegetation effort and take additional fueasures to 
revegetate, if necessar)r, on.or about October 24, 2011. ' · · 

6 TECHNICAL ASSESSMENT 

6.1 Question A: Is the remedy f111iCtioning as intended by the decision documents? 

Yes, the remedy is functioning as intended by the decision documents. All construction 
associated with the ROD is complete. The results of this Second FYR indicate that the remedy is 
functioning jn accordance with design documents. The excavation and. capping of contaminated 

. soii has achieved:the remedial objectives of preventing or minimizing the potential for human 
exposure to .coritamihated soil and groundwater and· ofpreventing or minimizing. the potential for 
. future off.:site rr.iigrationof co11tamin~ts. Since the completion of the remedial· action aetivities, 
the following site conditions relating to the implementation of the selected remedy have been 
achieved: . ' · · 

• The fence is intact and in good repair; 
• The landfill cap remains intact; 
• The monitoring wells are functional; and 
• There is no evidence of t;xcessive trespassing or signific~t vandalism . 

Based on the semi.:annual O&M sampling, the cap _appears to prevent leaching of contaminants 
into the groundwater. There is no significant increasein thelevds ofSVOCsand TAL metals in 
the landfill monitoring wells when compared to water regufatory criteria. The treatment 
wetlands are· a passive treatment wetland system consisting of three cells (Ponds 1, 2, and 3) 
located at the. toe of the landfill cap to treat leachate from the landfill. Pond 2 requires regular 
maintenance dunng warmer weather to remove aquatic vegetation. field observations during the 
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regular inspections induqe (1) recording .wildlife occurrences within the system hab~tat ~d the 

potentiaf for wildlife exposure to residual leachate, (2) assessment of sedimentatiori:and erosion, 

and (3) assurance of adequate aquatic vegetation in Ponds l and 3 and to confirm negligible or 

non-eX:istent~aquatic vegetation'in Pond 2. The effectiyeness of the treatment wetlands is being 

monitored. semi-annually. . . . . 


Maintenance activities related to the landfill, treatment .wetlands, and fence 'are addressed- in the 
· post-cori,stmction monitoring program. Oversight by USA CE Huntington District has · 
detehnined that the sampling and treatment wetlanq 'activities ar~ b~ing properly carried out. 
Regular. maintenance such as mowing when nee'ded, removal of silt from drainage areas, and re
vegetati911 ofbarrei1 areas.must continue to be perfomied'.'· · · .· 

6.2 	 ·Qu~stfon B: Are •h~ exposure assumptipns,toxicity dat~, cleanup levels, and 

remedial action o~Jedives (RA Os) used at tti.e time of th;e remedy still valid? 
. . . . ',' . ' '. ,• ' .· 

'1. 

Yes, t}J.e exposure assumptions; to~idty data, cl~an\ip levels, and RAbs .used at the time of the . 

remedy are still valiq. During this review, it '"7as necessary to· consid.et ihe· four following .types 

ofassumptions m:a,de i.n the OU-1 ROD ,and how those assurnptions.1lleyY differ at the.present 

ti~: . 	 . . 

· •.. Standards and "to be c~nsidereds" (TBCs); ·. 
• ·. 	 Cleanup leveb;; · · 
• ·E~posure pathways; and . . . 


. • · . Toxicity and other coQ.tamimiritc~aract~_ristics. 


The cleanup levels were included in the 1999 ROD and are attached as Tables 6 and 7 .... 

6.2.1 . 	Standards and· TBCs 

Twenty~.thr~e Applicable or Relevant and Appropriate Req:uirements.(ARARs) are identified in· 
the 1999;0U-1 ROD .. The two location-specific ARARs applied only during ccinstruction of the 


·foil1edia1 ac'tion, so they cannot be reviewed. Ofthe 21 ·action-specific ·ARA.Rs, 12 applied only 

· duiing. impl~mentation of the .remedial ~ction, and therefore cannot be reviewt:!d.' 'The.West 


. Virginia (WV),Groundwater Protection Act, 47 CSR 58-4.2, applies to the installation of 
monitoring wells,,which has been completed, and the 11bandonment of monitoring wells, which is 
a.future action;; any future abandonment ofwells shall complywith these regulations~ Four of 
.the ARARs (;lfe RCRAsections and only one of those, 40 C.F.R. § 265.11,7 Post-closure care and . 
use of property as hazardous waste manageriieiit units,' had been amended.since the signing.of the 
RQD.. The changes ma4e to·265. ll7 are notsubstantial and therefore do not impa:ct the selected 

.··remedy; Thefoilr remaining ARARs are WV state regulations: i>ortio~s-ofthe WV Air · 
Pollution Control (45 CSR 4),and Groundwater Protection Acts (47 CSR 58'-4.9.d to 4.9.g and 47 
CSR 58-8.l(c)) have)1ot·been amended since the ROD was signed. The WV Env~fonmental 
Quality Board establish~s criteria for surface water quality Via 46 CSR 1. This regulation has 
undergone several changes since the signing.of the 1999 ROD, but the only pertinent, significant 

. change is the requirement to analyze discharges for dissolved" copper instead of total copper. 
Since sampling began in August 2003, the -effluent from the treatment wetlands has been 
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analyzed for both total and dissolved copper. There have been no other significant changes to 
the standards or TBCs since the 1999 ROD was signed that require change~ to the remedy. 

6.2.2 Cleanup Levels 

Cleanup standards shown in the 1999 ROD are all risk-based. Although some modification to 
exposure assumptions or toxicity criteria may have occiirred, the standards_ selected in the ROD 
are still protective. Further, the landfill isfenced to control access to.the landfill cap and . 
treatment wetlands. The Environme11tal Covenant provides for Institutional Controls· that limits 
use of the property to commercial/ind~strial uses. 

6.2.3 Exposure Pathways 

Thre~ exposure pathways that were used in the 1999 ROD: ingestion of soil/sediment, dermal 
contact, and inhalation of dust are still accurate. No groundwater exposure pathway existed · 
since. groundwater at and downgradient of Ol]l was not used as a drirtkirig.water source. The 
fufiire use scenario was evaluated in the 1999 OU-1 ROD with anindustrial worker being the 
affected receptor, which.is still accurate. If these standards were achieved,USEPA determined 
that the combined carcinogenic risk froinexposure to arsenic and cPAHs ~ilLbe 5 X 10~5 • This 
value is within the range·ofi x l04 to 1x10-6establish¢d by USEPA as beirig representative of 
an acceptable risk. Sediment Cleanup levels were established to protect ecological· receptors and 
establish sediment levels at or near background. · · · · · · ·. 

. . . 
The industrial park worker was ass,umed to be entering the site for purposes of maintaining the 
remedy . .Maintenance activities would include quarterly to monthly visits to the areafor brief 
inspections of the cap and wetlands, mowing of the cap, and brief labor to address minor 
maintenance issues (e.g. removal of obstructions from the drainage· ditche.s ). · · · · · 

- •' . ; . ;. ' 
-

6.2.4 Toxicity and Other Contaminant Characteristics 
... 

···:.· ' 

USEPA Region III revises its list ofRSLs semi-annually.· ·only chromiun{and.b.enzo(a}pyn~ne 
ROD levels were below the RSLs for the soil inthe lagoon and scraped areas.and the sediment. 
Therefore, the· Increased Lifetime.Cancer-Risk (ILCR) and the·Hazard Index.was recakulatedfor 
the 1999 ROD cleanup levels, in accordance'with USEPA's Risk Assessment Guidance for 
Superfund (RAGS)~ The current reference doses and slope factors were retrieved from the IRIS 
Database for Risk Assessment. · · 

Cleanup levels were substituted for maximum detected concentrations in the risk-ratio screening 
process. The receptor evaluated was an industrial worker, as in the 1999R0D. As performed 
for that ROD, soil and sediments were evaluated. Also as in the 1999 ROD,'tlie compounds 
evaluated for the FYR follow: · · · 

• Total. cP AHs (soil only) 
• Benzo(a) pyrene (soil only) 
• Arsenic 
• Cadmium 
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• Chromium (sediment only) 
• Copp~r 

• Lead 
• Mercury (sediment only) 
• 	 Zinc (sediment only) 

For the FYR, eachconipounc:l's effeet for each medium on an industrial worker was evaluated. 
Protectiveness is assumed whert ILCRs are less than Sx 10~5 and HIS are not 'greater than 1. Based 
on these risk assessments, there were no unacceptable cancer risks. <The combined ILCRs were 
4.lx lff5 and l .2x 10·7 for the sqil and 'sediment, respectively, which ar_e both well within 
USEPA's acceptable risk management range. His for soil_"and sediment are 0.9 and 0.04, 
respectively, and no individual HI is greater than OS Since His for all contaminants are less than 
1.0, there are also no unacceptable non-cancer risks. · 

. . . . ' . ·. . 


. . . ' . 


6.3 	 . Question C:.Has a.ny other information,come to lightthatcould call i~to 
question the prote~tiv~ness of the remedy?, . 

There is no inforination that questions the protecti~eness of the r~medy. The landfill cover must 
be properly maintained to, ensure long-term protectiveness of the reme9y ... ',Regular maintenance 
such as mowirtg the.cap when riee<led, removal of silt from drainage areas arid revegetating 
barren areas must continue to be performed. . . ' . .. ' . 

7.0 ISSUES 

No issues affecting protectiveness of the remedy were identified during this Five Year Review. 
. . 

8.0 RECOMMENDATIONS AND FOLLOW-UP.t\CTIONS 
. '•' 

There are no recommendatfons or· follow-:upactions assoti.ated with tltl~ Five Year Review. 

9.0 PROTECTIVENESS STATEMENT. 

The PRPs have implemented the remedy at Operable Unit One in accordance with the remedial 
action objectives of the 1999 ROD, and it is currently functioning as intended. This Five Year 
Review found thatthe remedy is protective ofhuman health and the environment. 

10.0 NEXT REVIEW 

The next FYR o:fremedial actions implemented on the OWDA should.occur within five years-of 
the completion date on the cover of the final version of this report. FYRs will continue as long 
as waste remains in place above levels that allow for unlimited use and' unrestricted exposure. 
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_:·_-_- ·,' Table 3 Shallow Monitoring Well SVOC Detections 

I·· · Regulatory• 
MWl MW2 . - . ' ,_ Valu'es.. · . 

Analyte . _11/8/2006 3j21/2007 '9j26/2007 3/24/2008 9/17/2008 4/8/2009 ll,/3/2009 4/7/2010 11/8/2006 · 3/27/2007' 9/26/2007. 3/24/2008 g/17/2008' 4/8/2009 . il/3/20_09;. '4/7/2.0lO . _ RSL MCL 

-ND . ND . ND. ND ND ND 0.91 ND ND ND ND _ND ND ND . ND ND 1100 

. B~hzo (a) anthracene .· · · ND. ND ND.. ND . ND ND 0.61 ND ND ND ND 0.83 ND . .. ND t-JD. ND· 0.029 

Benzo (13) pyrene .. · • · ~D .ND ND ND :ND ND 0.76 ND ND ND NO. 2:2 .. Np· ~D· · ND ND '0.0029 0.2 

, - . Nb ·. ND_: 'Nq . ·.· ND . ND . ND ND ND ND ND -Nb 5.2' ND ND ND 'ND.,_ 0.0291 

Be~zi:l(k) f)u~~a~thene -. ND , ND . ND.: . ND - . ND ND ND ND ND ND Np_,. 5.9· . ND ND; ND.-· 

. . ND_ ,ND _Np' :NO.: ND ND 0.69 ND ND ND ' ND.• 0.86 _ND ND t-fD . 

· Butyl benzyl phth~late ·· ND ND. 'ND-· ND ND ND ND ND ND ND . 'ND ND _ND ND_ ND ND ••35 


carba~ole •Nb. . ND ND . ND NP ND ND ND ND ND . - · Nfr . ND ND_. ND ND - NQ 


- 4~chl6fbariiliri~. -.. 'ND . .ND ND -N[):_ ND ND ND ND ND ND .ND •· ·. ·.·_- l.9 .. • ND · .. . . ND ND .. 0.34 .. 


··cllry~ene Nb ND ND ND' NO N·D. 1 ND ND __ ND ..•ND . - 0.77 NP . ND : 'f.j[)-. ·.. ND -2.9 


'biben;((a;h)a~thra~ene_ ND· Nb' ·.N"q: ND .ND ND -0,82 ND ND ·ND. ND'· .:rs.ND .. ND· ND:.-- -,-ND' .0:0029 . 


. - 6i2n'~'bJtyfphthalate_: ND ND : ND .._ ND ND. ND 0.3 ND ND ND · · Nb . 0.45 · ND ·ND. ND ·_·_ :.NQ. .. 3400 


·Jluqf~hihe~e· '. ' .ND ND ND: - ·NP ND . ' ' ND 0.35 ND ND ND "ND 2.9 l\JD ND ND. ND ,. '.. 1500 


;·1~d:e'rib{r;i~~-i}:~)pyrene ND "" ND ' 'Nb ND ND ND' 0.73 ND ND ND . .• :t.JD 2:3 ND ND , ND ND 0.029' 

··-~--;--'----;--'--~~=,--"~~~~--t--,-~~~+-~----.-,---+-~----,~--+~~~~+-~~~-+-~~~-+-~~~--+~~~--+-~~~~1--~---',-~-+-~~~--+~~~~1--~~--'--+-~~~-+-'-~~~-+-~""-~-+-~~-----'+-~~ 

~3~N'itr~anlline ' ND ·; . ND .ND ND' NQ ND . ND ND NO ND ND ND ND ND ND ND 

Phe~ahthrene.·, . Nb.-· ND -ND _ND ND ND ND "ND ND -ND ND ND ND. ND_ ND _ND 

·Pyren~: · ND ND ND · ND ND ND 0.45 ND ND ND ND . ND ND · · ND ND ND 1.100 ' 

_. Notes: 
Units·are in ug/L 

.. . ··. ·. . ,. 

. . NP'=, Q.or-~o saniple 

..W~tf MW3 no~ sampled for 

evehts Jistec( 


: 1._ • 

. :.-.,_· 
_, ·.:· .'•' ·_,« 

·,;, ... _, ;_'·_. 
< \. .·-.·. 



Table 3 Shallow Monitoring Well SVOC Detections (continued) . 

Analyte 

il/8/2006 3/27/2007 9/17/2007 

anthracene. ND ND ND 

Benzo (a) anthracene ND ND ND 

Benzo (a) pyrene ND ND ND 

Benzo (b) fluoranthene ND ND ND 

Benzo (k) fluoranthene ND ND ND 

Benzo (ghi) perylene ND ND ND 

· Butyl benzyl phthalate ND ND ND 

Carbazole ND ND ND 

4-Chloroaniline ND ND ND 

Chrysene ND ND ND 

Dibenz (a,h) anthracene ND ND ND 

Di-n-butyl phthalate · ND ND NO 

Fluoranthene ND ,ND ND 

lndeno (1,2,3-cd) pyrene ND ND ND 

3-Nitroaniline ND ND ·ND 

Phenanthrene ND ND ND 

Pyrene ND ND ND 

Notes: 

Units are in ug/L 

ND= 0 or No sample 
Well MW3 nofsampled for 
events listed 

Regulatory 
MW4 MW5 Values 

3/24/2008 9/17/2008 4/8/2009 11/3/2009 4/7/2010 11/8/2006 3/27/2007 9/17/2007 ·3/24/2008 9/17/2008 4/8/2009 11/3/2009 4/7/2010 RSL MCL 

ND ND ND ND ND ND ND ND ND ND ND ND ND 1100 

ND ND ND ND ND ND ND ND ND ND ND ND ND 0.029 

ND ND ND ND ND ND ND ND ND ND ND ND ND 0.0029 0.2 

ND ND ND ND ND ND ND ND ND ND ND ND ND 0.029 

ND·· ND ND ND ND ND ND ND ND ND ND: .. ND ND 0.29 

ND ND ND ND ND ND ND ND ND ND ND ND ND 

2.2 ND ND ND •. ND ND ND ND ND ND •ND: ND ND 35 

ND ND ND ND ND ND ND ND ND ND NDi ND ND 

ND ND ND ND ND ND ND ND ND ND NDi ND ND 0.34 

ND ND ND ND ND ND ND ND ND ND ND: ND ND. 2.9 

ND ND ND ND ND ND ND ND ND ND ND' ND ND . 0.0029 

ND ND ND ND ND ND ND ND ND ND ND ND ND 3400 

NCi ND ND N.D ND ND ND ND ND . , ND ND' ND ND 1500 

ND ND ND ND ND ND - ND ND ND ND ND ND ND 0.029 

ND ND ND ND ND ND ND ND ND ND NO ND ND 

ND ND ND ND ND ND ND ND ND ND ND.i ND ND 
' 

ND. ND ND ND ND ND· ND ND .ND ND ND. , ND ND 1100 



. -

Table 3 Shallow Monitoring Well svoc Detecti_ons (continued)· 

MW6 background 

Analyte . 11/8/2Q06 3/27/2007 · . 9/17/2007 3/24/2008 3/24/2008Dup 9/17/2008 . 4/8/2009. .11/3/2009 4/7/2oio 
"anthracene". ND .ND 2.7 ND 0.59 ND ND· ND ·ND-

Benzo (a)«3nthracene ND ND ND ND L~ ND ND. ND - .ND 

Benzo.(.:i) pyrene ND ND ND .ND· -- . 2.4 ND ND ND · ND 

Berizo (b) flu6ranthe"ne • · ND ND .ND. 5.4 ND .. - ND ND<. ND 

Benz~ (k) fluoranthene ND ·ND ND• ND :6.3 .ND ND ND. ND 

·Benio (ghi) ·p.erylene ND ND' ND -. ~ND 1.2 ND -ND ND. 

Butyl benzyl phthalate ND ND ND . . ND,, ~L4 ND . ND ND 

Carbazole .N.D; ND ND ND 0,68. ND ND. ND 
.··. 

· · 4~Chlorbaniline ·.ND .·'. ND ND. ; · ND · ·.5.3 Nb ,,ND .. ND N.D · · 
·-:·. 

Chrysene' ND ND ND ND ND ND-. ND 

Dibenz (a,h) anthracene : ND ND ·.ND. ND' 2:7 ND ·ND·":· ND 

· Di~n-butyl phthalate.. ND ND ND ND. 'ND 
< --~.:

ND... · , -,. 
• N.·D _. 

Fluorahthene · · · .ND ND ND. 3.4_ ND ·ND_ -ND ..• " ND.:.-'. 
. . . - . :: 
lnden6(1;2,3~cd) pyrene ND ND.,_ 'ND_._ ND · ·~ 2.8 · ND ND• · .· No·-· .... _ :.ND. -

3-Nitroaniline ND ND -ND, ND . :c.0.82 ND _ND.. 
" -. ._ 

Phenahthrene, ·ND .. ND _ND ··.ND·· 0.59 f\JD ND" · ... ND. ND 

Pyrene· ND ND. - ND . 1. ND Np ND:.· ND' 

Notes: 

. Units are in· ug/L _ 
• _,>. 

ND:::; p_or No sample · 
. Well MW3 not sampled for 
events listed 

' .. · . . ~ . . \ .. 

. ,. . ' 

> .

. , 

. ·. 

,, . 

Regulafory 

Vaiues 

. RSL MCL 

1100 

·0.029 

0.0029 . 0.2 

0:029 . ... - . -~ . : 

0.29 

' . . , 

.• .. .., .. ,35 

·.... 

'· .. 

'_.0.34-''·. 

2.9 

0.0029 .• .·': _· 
' ..3400 

- '1500 

0.029_ --- :, ... ~. 

.., 
,•:

ilOO· 

- .. . -
\· 
, -

;-_ .. ~- , . 

·· .. 

·t 

i: . 

. I 

" 

. ~-
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' 

. :Tabl:e 4Bedrock Monitor.ing \Ar'ell svoc'betectio~s ·. 
. ... 

.. I. 

)\nalyte ·- DGWl. DGW3.R .. Regulatory Values. 

-·. '.. 

11/8/200 '-·3/27/200 
6 7 . 

9/17/200 · 
7 

··3/24/200 
8 

. 9/N/200 _· 
g ·,· 

A/8/~9q 
9" 

.)1/3/200 • •· .4/7/20L' .. 11/8/200 · -.•. 3/27/200 
.. '9 .. J 

1 
•. 0 . •. 6 7. 

'9/17/200 
7 

3/24/200
. 3· 

_9/17/200 
8 . 

4/8/2.0Q.
t. ·._.... 9 

11/3/200 
9 

4/7/201 
. o. RSL MCL 

Benzo (a) anthracene ND ND ND 
.·,.' 

.ND ND ND - NQ. ND· .ND ND 1.1» . t 0 3.1 ND 0.029.. NE 
... 

· Benzo (a) jJyrene · ND ND ND ND_ ND ND ·ND 0:83 0 . 0 Nb 0.0029. ·0.2 . 

Benzo(b)fiuoranthene· ND ND· ND ND. ND·· ND ND. No. .. ND -.. 1.5 . -'2.7 ND 0.029 NE.·. 

.  -· Benzo (k) fiuoranthene. ND ND. ND .ND ND - ·:~o; ND ND· ... ·· -,ND· ·ND .. _.. ND NP, •. . 1.8·· .0.: 2.3 ND~ 0.29 
·~ • •' , • ·~ I 

henzo (ghi) perylene ND ND . Nb'. . :ND .. ND ·.•)-JD. ND ·ND . ~ND . .ND Nb 0.66 3X o· No' .. NE 

Chrysene ND ND ·ND ND ... ·.'ND .ND ND ·ND ND·· ND ND. 1.7 ·O 0 ND.-. NE 
.. ·, ·. 

~ ... 

_Dibenz (a,Ji) anthracene" 

Diethylphthalat~ 
ND 

ND 

·ND 

ND 

ND 

ND 

Nb 

ND. 

· 
.... 

ND··· 

No·'·. No-· ND ND.· 

ND 

N.D 

·. N°b ND 

ND 

. · . 1.1: 

. ·.·.ff .. 

'O 
1 · . 

.... ·o 
· 0 

ND 
• > 

ND 

0.0029 

._29000 

,. NE, 

'.NE . ' . 
.. ~ 

'• t •• 

NO·. ND. ND ND 
. ' 

ND _No···.'· .. ND ND ND· ND . 0 . •', 1.6· .0 ·ND 0.12. NE 

. butyl benzyl phthalate : : ND~ · ND.,·. ND . : ·Nb ND ND: "·. ·.ND .. ·No .: •ND_· · .o ND ·35

•Di~n~octyl phthalate ND ·ND ND ND ND-.. ND. Nb ND' ND ND. 0 ... 0 · · 4.4 :No N'E. ·. 
. '. .. ~:.' ' .. 

.;;. 'J ~ 
. Fluor.anthene. · ND: . ·No ND ... ND ND. ND ND ND 

.. 
. ·ND· J.500 NE· .. 

·:;. ·i;iyrene· · : : · · Nb . ND. ·f\!D· ND ND._ ND ND.. ND_'. '.'. -Nfr ND .ND ND 
·" . ·o 0 ND· 1100 NE 

<. ·: _Di-n-butylphthalate .ND. ND Nb .. ND ·ND · ND . ': 5 : No; . ;:.-· ND : 'ND .. : ND .· O·~ , · ·.. : 0 0 . ·.I 6. 3700 NE 
. . ~ 

.Chloroaniline ND .. ND' -Np.· ND .. ND 'ND ND _. ND' .,'· -Nd>:. ND' . ND 	 . 0.?4 NE· 
.... ., . '" 	 .· ,. . , .... /.' . -.~.·".'·"' '. 	 • c • • •• " • ~· Notes: ._:._ ...« . ' '·. ' ~ . ' .. ' 

._.; . Un.its are i~·-ug/L ·:~. 	 ....••i..,'
' .. : 

I ~· ' . J.. . : : . . . ~ ..
0 ~ ND orNo sa~ple : . f.': 	 .. .._ ·~~· . : 	 ~' ' . 

~ . . 	 . ·,:NE= Not Established . 
..... ,, 	 ..' ... ; 

\ ..·.. . ·· 
. . ! . .. . . '~ 
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· Table 4 Bed roe~-Monitoring Well SVOC ·Detections (c.ontinued) · 

Regulatory 
Analyte DGW5 DGW6 ·· .. Values · 

11/8/200 · .·3/27 ;200 
6' f 

· 9/17/200 
7 

3/24/200 
8 

9/17;200 
8 

·. 4/8/200 : 11/3/200 
9· .9. 

4/7/ioi 
. ff 

ll/8/200 
. 6 

·3/27 /20Q 
.· 7 

9/17/200 
7 

. 3/24/200 
8 

. 9/17/200 
8 

"?l/8/200 
.I 9 

. 11/3/200 
. , 9 

4/7/201 
0 RSL MCL 

. : . 

... Benzo ·(a) a'nthracene . .ND NO ND ND 0 - .. 0..· 
. · 0 .NQ · . ND. ND ND 

. '\ , 0 0.8 ND . 0.029 NE. 
0.002 ·.. 

Benzo (a) pyrene .· ND ND. ND. ·.ND. 0 0 0 .ND ND ND ND ND . ND ... 0 0.42 ND ~ · o.2· 
:~. 

Benzo (b) 

fluoranthen~ · ND·.· ND , · ND 0. , 0 ND. ND ND ND ND : ND · 0 . 0.62 ND 0.029 NE 
Benzo (k). 
fluorantherie ND· . ND. Nb 0 0 0 N.D ND. ... '.ND ND 0 0.5 ND .0.29·:. NE: 

~enzo (ghi) perylene. ND ND ND.· 
.. -.;. 

. 0 ·o. ·ND.· 'ND. ND 0 0. ND· NE . · : NE · • 

Chrysen~· ... · ·ND ND ND ND 0 ND ·ND ND. ·~ . . 0:79 ND ·2.9" ·• .. NE 
Dibenz (a,h) 

anthracene ND ·ND .. ND. 

... 
ND· 

'· .-. 0 
. ,,-.· 

,,, 
ND 

. ·:: 

Nb ND ND Nb' 0 ND 

. b.002 

9 ·NE 

,· .. ,: . 
Diethyl phtha late ND N[) ND . 

. : 
ND. 0 0 .. .. _0 ND ND• ND ND ND. .ND ..· 0 29000 ... · NE· 

Nitrobenzene · ·,-. ND ND· 0 ·.' 4.8 · 0 .ND" _ND.. ND . · · ND.. ND 0 _ND.: ·0.12 . ' NE . -·· 

butyl berizyl phthalate ·."·ND . ND_ ND·. ND .o 0 ND. ND ND ND Nb' ND: 24 . 0. ND 35. NE 

•· .. Di~n~octyl phthalate · ..ND'-;:,: .ND -: ND .. ·. ND ... 0 0 Q. ND.. ND . ·ND ND . 0 0 .ND . NE NE 

Fluoranthene ND· · · ND ND ND ·a 0. -_a'.·No ; -· ND ND ND ' . ·:.· ND ND 0 0.25 ND. 150_0 NE

"· 
. Pyrene· ND · ND ND ·ND 0 ·o : ·o . ND. _ND.: ND ND ND ,_ .. 

. ' 
' .•. 0. 0.32 .ND: . -1100 ..·· NE 

Di-n-butylphthalate - . ND ND'.· NO· .. 0 -0 ND ND ND 0 .. 0 .3700 . NE 
\•. -

Chloroaniline . ND .... :···.·ND' ND . 0.S;L .:·. 0 ND~ ND:~ ·: ND ND. ND. ND.. 0 o ND .•0.34 NE. 

Notes: · .·... 4 -

J - . 

Units are in ug/L 

· 0 = ND or No sample 
- c? • . "::. 

'. 

,'""·" 

- ... 
' 

-.,.:· . - ~ ;_ - ' ... .. 
,:_. 

,. '1', 
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·.I 

-:! 

. _,. 



I'.. 

! 
.. 

. Table 5 Shallow M~on'itoring Well Inorganic Detections i 
.. 

· 

Analyte 

Arsenic· 

Iron 

Mangarie·se· 

Thallium 

_Note:·· 

.. 

-

.. 
. 

11/8/2006 . 3/27/2007 

ND. ND 
.. 

ND .ND 
··. 

32.8. 

ND ND 

"169 

. 9/26/2007 

ND 
.. 

1770 
. 

:.10.46 

ND 

-

MWl ·• 

3/24/2008 9/17/2008 

ND .. ND 

ND 

2t1 .., 

ND ND 
-

.. 
.. 

367 

324 

l, 

-'·' 

4/8/2009 

ND 

38.4 B 
; .. 29_3:· 

.. 

ND' 

" 

11/3/2009 

ND·· 

Np 

194 

190 

" 
4/7/2010 

ND 

ND 

ND 

896 

11/8/2006 

ND ... 

945· 

35360 

" "23~8 B · 

3/27/2007,. ·9/26/20Q7 

_3:08' .. 
NQ 

5560 3280 

·. 30300 4ll00 

6.4 B,J ; ND. 
,, 

MW2 

3/24/2008 9/17/2008 
.. 

ND ND .. 

778 1380 

19700. ·27200· 

ND ND 

j 

i.' 

... 

. 4/8/2009" "11/3/2009 

ND ~ .. •ND 

...283 

ND 

... 
-5040 

... 

; 

ND. 

683 

17.100 

IJ/7/2010 

ND 

126 J 

6920'· ·.· 
ND 

Regulatory 
Values 

RSL MCL 

0.045" 10 

26000 .NE 

880 NE 

0.37 2 

· · ND ;; Nein Detect 

B indicates e~timted value 

J i~dicates analy~~ detected in met~.?d bla_nk 

All Units are ug/L . . 

NE= Not Establish~·d 

· 

- . ..~. ' 

. 'i. ~. 

. {.~ :.. !- ' 

·,. ::·, 

·• 
.,_ • 

.. 

... 
. ' . 

... t•' 

: ,._ 

.. ..::.

··:· . 
:,~ 

'· ,· 
.f. 

""· \ 

...... 

... 
',",, 

. ~ ,. 
- { '·' .. 

... 

·" -. 
'·, . ,, . : ~ ~. ' ._ I', 

,· 

: 

:'• 

·.,. ·: · 

' 

,I 
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Jable 5 ShallowM~nitoring Well lnorg~hic D~tections (continued) 
' 

• Analyte '.~. MW4' ·· .... ·MW5: ··'· Regulatory Values 

11/8i2006 3/27/2007 9/17/2007' ' 3/24/2008 '9/17/2008 4/8/2.009 11/,3/2009 4/7/2010 · 1i/8/2oo6 3/27/2001 9/17/2007 . 3/24/2008 9/17/2008 4/8/2009 ll/3/2009 '4/7/2010 RSL MCL 

Arsenic< ND · NQ~ 16.7 "9:SB 6.9B 2.2B 4:613 .. ' ND.. ND.: ND · ND ND .ND·. ND l\JD.", -ND 0.045 10 

Iron · 

Mangan.ese 

Thallium 

· 

1470 

3220 

·.'ND. 

'lq80. 

6650 

· 13000 

6610 
-

ND 

7800 

.. 6130. 

'ND ND. 

7l70 

5640 

·. ·NO 

684 

4250 

ND 

633.0 

3930 

657 

. 1740. 

... .195 · 

.. 556. 

.ND ND 

·.. 253 
'._·. 
. 750 

ND 

· _667 

2180 

ND . 

. 

ND· 

.617 

· ·_ND 

.193 

2240 

ND'. 

·.1030 
·. 

l'JD' 
,~ .. 

·. .. 

'ND 

3170 

"1560 

ND 

ND 

46.1 

.26000 

880. 

0.37 

NE 

NE' 

2 

. · · : Note:. 

ND"" Non Detect 

B indicates estimted value 

., 

·. ,' 
" ,_. 

- . 
. ' - /, 

( ,·. 
·.·' 

."';' 

't 

,;, . 

J indicates analyte detected in ~et~bc.i'°blank · .; 
.N(= Not Esta.blished. · . 

.,. 

.• 

. 
Table 5 Shallow Monitoring Well Inorganic Detections (continued) .. ... 

- .·,· 

... .. .. · 'MW6 backgr_ound , . ·Regulatory _Values 

Analyt_e 

Arsenic· 

Iron 

.Manganese 

Thallium 

11/8/2006' . 3/.27 /2007 

' ·ND 2.8 B 

6790 13400 

6610.. ... . 7680 

ND 4.4 B,r 

9/17/2007. 

4.4 B 

12800 

5980 

ND 

3/24/200$ 

ND 

ND 

ND 

ND. 

3/24/2008Dup 

·2.2 B · 

.13200 

6720 

5.4

9/17/2.008 

:6.2 B 

13700. 

4990 

·ND 

4/8/20_09 . 

.ND 

7190 

6930 

ND· 

11/3/2009 

4.6 B ·. 
.. 

5i2ci 
.. 

3120. 
. . 

4/7/2010 

ND 

4310 

5130,' 
'.,

:ND . 

.. 

RSL 
· 0.045 

26000 

880 

0.37 

MCL. 

10 

NE 

.NE· 
.. 

'2 

i
'·" 

... 

(' 

Note: " 

ND =·Non Detect 

B indicates estimted value · 

. J indicates analyte detected in method blank 

All Units are ug/L 

NE= Not Established 
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Table 6 - Cleanup Standard for Soils 

Contaminant Cleanup Level (mg/kg} 

Total cPAHs 78 {18.2 B.(a)P equivalent 

Arsenic 
'' ,-

8_8.8 

-

Cadmium 
' -

642 

Copper_ · 41,100 
...· 

Lead .500 
Reference: 
1999 Record of Decision 
Ordnance Works Disposal Areas Site 
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Table 7 Sediment Cleanup Levels 

Contaminant (ppm) 

Arsenic· 
-

Cadmium , 

. Chromium 
. ' 

' . 

' 'Copper ' 

Lead 
< ,. 

,. 

.Mercury 
' 

•' 

Zinc 
Reference: 
1999 Record of De.cision 
Ordnance Works Disposal Areas Site 

' " 

9.62 

0.35 

30.2 

22.7 

31.6 
" 

ND 

.86.8' 




